Hearing loss among people in developing countries has been recognized as a major source of disability. Many of its causes are preventable, and others are curable. We reviewed the records of 5,485 patients who had presented during a 4-year period to the National Ear Care Centre in Kaduna, Nigeria. Of these, we identified 1,435 patients-812 males and 623 females, aged 9 months to 90 years (mean: 29.2 yr)-who had been diagnosed with hearing loss (26.2%). In addition to demographic data, we compiled information on each patient's type and degree of hearing loss, the affected side, and the predisposing factors. Sex and age cross-tabulations revealed that the greatest proportion of hearing loss according to sex occurred between the ages of 11 and 20 years for males and 21 and 30 years for females. The most common type of hearing loss was sensorineural, which was seen in 78.9% of patients; conductive hearing loss was seen in 17.7% and mixed in 3.4%. More than three-quarters of hearing losses were either moderate, moderately severe, or severe. Bilateral losses were far more common than unilateral losses; among the latter, the left side was affected slightly more often than the right. Predisposing factors were not documented in the vast majority of cases (87.6%), but when they were, the most common were chronic suppurative otitis media, meningitis, febrile convulsion, measles, and trauma. We present these findings to highlight the burden of hearing loss in our part of the world. Age, yr <1 7 (0.5) 0 0 7 (0.5) 1 to 10 228 (15.9) 31 (2.2) 5 (0.3) 264 (18.4) 11 to 20 240 (16.7) 37 (2.6) 5 (0.3) 282 (19.7) 21 to 30 205 (14.3) 57 (4.0) 9 (0.6) 271 (18.9) 31 to 40 172 (12.0) 55 (3.8) 7 (0.5) 234 (16.3) 41 to 50 132 (9.2) 45 (3.1) 7 (0.5) 184 (12.8) 51 to 60 75 (5.2) 21 (1.5) 12 (0.8) 108 (7.5) 61 to 70 35 (2.4) 4 (0.3) 4 (0.3) 43 (3.0) 71 to 80 29 (2.0) 3 (0.2) 0 32 (2.2) 81 to 90 9 (0.6) 1 (0.1) 0 10 (0.7) Total 1,132 (78.9) 254 (17.7) 49 (3.4) 1,435 (100) Key: SNHL = sensorineural hearing loss; CHL = conductive hearing loss.
Introduction
According to the World Health Organization (WHO), roughly 185 million people living in developing countries had moderate or worse bilateral hearing loss in 2005; approximately 68 million of these patients were children. 1 Hearing loss among people in the developing world is recognized as a major source of disability. [2] [3] [4] Among the factors implicated in hearing loss are otitis media, measles, mumps, meningitis, rubella, noise exposure, ototoxic drugs, cytomegalovirus, tetanus, Lassa fever, hypothyroidism, hypoxemia at birth, foreign bodies, genetic factors, and the indiscriminate use of ototoxic drugs to treat ear infections in most of the peripheral hospitals in our region. [5] [6] [7] Many of these causes are preventable, and others are curable.
In children, early detection of hearing impairment and prompt intervention are essential in order to take full advantage of the plasticity of the developing sensory system. Missing such an opportunity in a child with a severe or profound hearing loss may hamper his or her ability to adapt to life in the hearing world or to prepare for life in a hearing-impaired community. [8] [9] [10] Okafor reported that 71% of the deafness in eastern Nigeria was due to chronic suppurative otitis media (CSOM). 11 In other areas of West Africa, the incidence of deafness as a result of otitis media has been reported to be 68% in Sierra Leone 12 and 71% in Ghana. 13 In Nigeria, the use of hearing aids is not common due to both cost and lack of availability. 14 The use of hearing aids globally has been estimated to be no more than 10 to 40%, a range that is skewed toward patients in developed countries. 15 In the developing world as a whole, including Nigeria, fewer than 1% of hearing-impaired patients use hearing aids. 15 In this article, we describe our experience at the National Ear Care Centre in Kaduna, Nigeria, a city of more than 1.6 million residents. This facility, which was established in 1999, is part of the only specialist ENT center Give your patients the thing they've been searching for. Peace in the country. The purpose of this article is to highlight the burden of hearing loss in our part of the world.
Patients and methods
We reviewed the records of 5,485 patients who had been seen at our center during the 4-year period from August 2001 through July 2005 to identify all patients who had presented with hearing loss. Of this total, we found 1,435 such patients (26.2%), aged 9 months to 90 years (mean: 29.2 yr; median: 26.0). In addition to demographic data (patients were categorized into 10 age groups), we compiled information on each patient's type and degree of hearing loss, the affected side, and the predisposing factor. The degree of hearing loss had been determined by diagnostic audiometry that was performed in the standard manner by a clinical audiologist in a soundproof audiology cabin. Results were recorded on a duly calibrated (Testo 815 sound level meter; Testo AG; Lenzkirch, Germany) diagnostic audiometer (Danplex AS 67; GN Otometrics A/S; Taastrup, Denmark) with well-fitting earphones. 16, 17 To define the various levels of hearing impairment, we used the WHO classification system that is based on the pure-tone average of four frequencies (500, 1,000, 2,000, and 4,000 Hz) in the better-hearing ear. 18 Measurements of pure-tone thresholds by air conduction were obtained at 125, 250, 500, 1,000, 2,000, 4,000, and 8,000 Hz in each ear. Bone-conduction measurements were performed with a vibrator placed on the mastoid bone at 250, 500, 1,000, 2,000, and 4,000 Hz on each side.
Based on pure-tone averages, the WHO places normal hearing in the range of -10 to 25 dB HL. Hearing impairments are classified into one of five categories: mild (26 to 40 dB HL), moderate (41 to 55), moderately severe (56 to 70), severe (71 to 90), and profound (≥91). 16, 17 The data were analyzed with the Statistical Package for the Social Sciences software (v. 11.0; SPSS; Chicago).
Results

Sex.
There was a slight male preponderance in the study population. The 1,435 patients were made up of 812 males (56.6%) and 623 females (43.4%), for a male-to-female ratio of 1.3 to 1 (table 1) .
Age. Patients aged 11 to 20 years accounted for the greatest proportion of those with hearing impairment (19.7%), followed closely by those aged 21 to 30 (18.9%) and 1 to 10 (18.4%) (table 1). This trend was maintained regardless of sex. The highest single rate was seen in males aged 11 to 20 years (10.9%).
Type of hearing loss. The vast majority of patients (78.9%) had sensorineural hearing loss (table 2) .
Degree of hearing loss. In all, more than three-quarters of the hearing losses were either moderate (28.5%), moderately severe (21.8%), or severe (27.3%) (table 3) . When analyzed by sex, there was a higher proportion of males than females in every category except for the mild category. When analyzed by age group, the 21-to 30-year-olds had the highest rates of mild and moderate hearing loss, and the 41-to 50-year-olds had the highest rate of moderately severe impairment. Severe and profound hearing losses were most common in patients aged 1 to 20.
Side. Bilateral hearing loss was found in 82.4% of our patients (table 4) . Bilaterality was most common in the group aged 1 to 10 years (18.0%), and the rate steadily declined with each successive decade. Among the 252 (17.6%) patients with unilateral hearing losses, 131 (9.1%) were on the left and 121 (8.4%) were on the right. Left-sided loss was most common in the 21-to 30-year-old group (2.4%), and right-sided loss was most common in the 11-to 20-year-old group (also 2.4%).
Predisposing factors. No predisposing factors were documented in the vast majority of cases (87.6%). When they were, the most common were CSOM (4.0% of cases), meningitis (2.6%), febrile convulsion (2.6%), measles (1.7%), and trauma (1.4%).
Discussion
Hearing impairment is a hidden handicap that often elicits no sympathy from unaffected individuals. 6, 8 Hearing problems are among the 10 most common burdens, hearing impairment puts a strain on many aspects of personal, interpersonal, community, and economic well-being, and it can contribute to social isolation, poor communication, speech acquisition problems in children, depression, and stigmatization. Among the unilateral cases, the fact that the left ear was slightly more affected than the right ear might be associated with the fact that most people are righthanded and are thus more sensitive on the right side. However, this is conjecture, and no study has definitively confirmed such a theory.
In conclusion, the burden of hearing loss in our society is significant, but it remains underappreciated as a handicap. Compounding the problem is the fact that many affected patients cannot afford hearing aids, which only deepens their economic distress. and they have been projected to become even more common by 2030. 19 Our study found that the highest proportions of hearing loss were among patients between the ages of 11 and 20 years and 21 and 30, and the rates steadily declined from there. In a study of hearing loss in patients with CSOM in Bangladesh, Islam et al found that hearing loss was most common in patients aged 21 to 30 years. 20 A high prevalence of hearing loss among patients in their economically productive years can negatively affect both individual and community financial welfare and can lead to increased societal dependency. 3, 8 In our region of Nigeria, parental care preference is greater for girls than boys, which might explain the higher proportion of males in our study group. However, other authors around the world have also found a male preponderance, and no definitive reason for this has been identified. 8, 13, 18 Also, the low rates of hearing impairment among the elderly patients in our study might simply be an indication that they have accepted their disability as part of the aging process and are thus disinclined to seek treatment. 21 Finally, only a small proportion of patients in our study (5.4%) had a mild hearing loss, which indicates a significant deterioration in quality of life for those who do not use a hearing aid, as has been shown by others. 22 We were able to identify predisposing factors in only about 12% of cases. These factors included CSOM, meningitis, febrile convulsion, measles, and trauma secondary to the removal of wax impaction or foreign bodies. CSOM, meningitis, febrile convulsion, and measles have all been previously identified as common causes of hearing loss in Africa. 6, 7, 23 Almost 80% of the impairments in our study were sensorineural hearing losses. Possible contributing factors to this high prevalence are poor compliance with recommended immunization regimens, delayed presentations, and instances of self-medication that were not identified in this study; further study is required to corroborate these suppositions. 24 Other studies in West Africa have identified an association between hearing loss and a lack of immunization. 25 More than 80% of our patients had a bilateral hearing loss. It is possible that these patients had initially experienced a unilateral loss that went unidentified and then progressed to a bilateral impairment. Others likely had a bilateral loss from the start. Regardless, bilateral 
